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NONLINEAR HEAT TRANSFER
.

●

William E. Mason, Jr.

Methods Development Group

This report consists of a reproduction of the visuals used during the videotaping

of the LLL Continuing Education Course CE-315 1-6. The course was taped during

January and February 1980 and consisted of six sessions which discussed the TACO

and TAC03D nonlinear, finite element heat transfer codes and POSTACO, a

companion graphics post-processor.

The following table lists the subjects of each session and lists the corresponding

page numbers to aid those viewing the videotapes.

Session Topic(s)

1. Finite Element Heat Transfer

2. Finite Element Heat Transfer (Cont.)

3. TACO Features

4. Additional TACO Features and
Steady-State Examples

,5. Transient Example and POSTACO
Features and Examples

6. TAC03D Features

!K@

1-8

9-19

20-30

31-36

37-48

49-61
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k=4+8T

L=f

Q=az

4=i &-o.z C=O.00Z5

TACO EXAMPLE RO. 1
@ CONTROL CARDS
8 CARD 1

62 lee
acARD2

I 2 1.0
8CARD3

o
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8CARD5

6c&D6
o
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I e.e
ii
2 ;::
6 1.0
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1 1 342
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2001090 e’ee

@.o e.e
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e.s e.e
$.5 e.e 2

1 12
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4EX4CT 5uzmw:

ITERATION TEMPERATURE

NUMBER x =0.0 X=O.5

o 0.0 0.0

1 1.500 1.275

2 1.853 1.446

3 1.955 1.484

4 1.986 1.495

5 1.996 1.499

6 1.999 1.500

7 2.000 1.500

●
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EXAMPLE FOR POSTACO
ELEMENT MERS

. .

*.*

w.m

10.W

14.W

ts.m

to.oo

8.00

e.m

4.W

S.m

0.

I # , t I I t 1 1 , 1

u

—

—

9

n

ltl, l,l. l,lsl, lBlol Olwlml*lul Mlwlwlmlmlml

1 1 1 1 , 1 1 , , i

888888888 8
ON< d 0 04 < 06--- . . a
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EXAMPLE FOR POSTACO
WDE NUM8ERS

m.w

ts.w

tc.m

14.W

t2.4a

10.W

0.40

0.00

4.00

1.00

0.

w



EXAMPLE FOR POSTACQ
ISOPLOT AT TIME 1.0000E+O1

.

moo

moo

lo.m

14.00

. 12.m

10.00

0.00

6.W

4.00

2.m

0.

140

120

100

80

60

40

20

0

I 1 # v 1 1 , t 1 I t 1

.—— .—.. .—- —-

EXAWLE FOR POSTACO

WTOUR LEVELS
1 = 3,00E+01
2 = 4.00E+O1
3 = 5.00E+O1
4 = 6.00E+OI
5 = 7.00E+O1
6 = 8.ooE+ol
7 = 9.oOE+Ol
8 = 1.00E+02
9 = 1.1OE+O2

o N * * m o W * 10 Q o
m

TIME (SEC)

MODES: 106:A l:B
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EXAMPLE FOR POSTACO

,

[

}
$

NODES: 106:A l:B

-———. — ——— — -. ,.

-
m

N
0

.—

. . . . . . . . . .. . . . . . . . . .. . .. . . .0 . . . . . . . ..0.00 . ...0 .. O...OOO,.OO* 0* O*. O.O ..*. *0.. *** O.,000. . . . . . . . . . . . . . .

MLE ~O@ ~TAW 1B:52:S7L! lo/21fla lAm:vl . c:02/19p2
.0 . . . ...0....00000.....0..0..0....0...0..0.0 ●. . . . ..*** . . ..*... ***.... .0 . . . . . ..00..0 .0....0 .0.,...0..

Wo2 102. TM Illsmv m T~llmE (02G. c)

TIE Vulx 1 l= VALUE TM VALUt T Iui VALUf
o. 2. WO02*1 0.00WE* 1 .2000C+02 1 .2000E+01 1 .2mof#2 1 .2000E401 1 .2000E402
\.omo2* 4.0000E+O1 7.oomc* 1.2000E*2 1 .-E+O1 t.2omc+02 1 .2000E+01 1 .2000[+02
2. WWE+OO C.0000C*l C.wow+a 1 .2moE+02 1 .amt*l 1.2WOC+02 2.0000C+O1 t.iwo.!+oz
s.omo2+m o. Oooot*l S.-C* 1 .2000E4U2 1.5000EW 1 .2000E+02
4.omoE* 1 .0000E402 1 .-1+01 1 .2000E+02 1 .2000C*1 t .2000C+02
S.0000E+90 t .20005402 1 .1 OWC*1 1 .2moE+e2 1 .7000E+01 1 .2000E42

●..*.O... o.. * . . ..o*. *oo. o... oo ,. Q* OO*.. *O**. *O*O . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..*. *..*. *....*. . . . . . . . .

I

1

. ..*. *... ***. **. **0** *.*,. *., **, *.*** 0*.. *.. **,. **9** **, *.*., **., *,**. *,. o**..*,...,.. **. . . .. ...*.**
~LC ~OR =TACU 1G:S2:WU lo/21/7Q TMO:V1 . c:09/l Q/78
**.. ***** *e*** ***** *.*** .*. ****. ***** ***** ***** ***** ***** ***** ***** ****9 *e*** **@** ***** *.. ****. **.**

!mo2 1. Tla t41sYoaY rom WCRA7W2 (026. c)
‘

TM VALU2 TM VUIK TIM VALU[ T lx VALUE

o. 2.U+O1 $.-[- 7.24S5E40$ 1.2000[+61 1.05S7E+02 t. WOOE41 1.IW7E402
1.0000E@O 2.10402+01 7.0000E- ~.7817E+Of 1.2000[+0! 1.07C2E+2 1.2000E+91 1.11W[+02
2.-+00 2.2241 tl+ol 0.0000E+OO *.4731E+01 1 .4000E+01 1 .0277E42 2.0000E*I 1 .1!541+02
3.00CQ[@D 3.5724E*1 D.~C+OO S.9SISE+01 ! .2000E+01 1.W52C@2
4.0000C+OO 4.222 sr+ol 1.=+01 1.0263[+02 ! .@ooE+ot 1 .101 OE+O2
S.0000C+M t.222Ct+Ol 1.10002+01 1.0427E402 1.~~-t t .102M42

**.** ***** ***. *m*** ..* D***.. ***** ****9 a***a**m ***** ..**.. ***** **. *.*** ****., ***.. ** . . . . . . . . . . . . . . . . .
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EXAMPLE FOR POSTACO

o m

DIFFERENCE

TIME (SEC)

BETWEEN NODE 106 ANO NOOE 1

20.00

1s.00

16.00

14. m

la.oo

10.00

0.00

9.00

4.00

1.00

0.

EXAMPLE FOR POSTACO
PROFILE PLOT GEOMETRY
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EXAMPLEFOR POSTACO

.

140

120

100

80.

60

40

20

0
0 N o N In
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Id

DISTANCE (M)

TIME = 1.000E+O1 ( 5.000, 10.000) To ( 20.000, 20.000 )
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